-{w

DOT/FAA/AR-96/125

Offlce of Aviation Research
Washington, D.C. 20591

Video Landing Parameter
Survey—dJohn F. Kennedy
International Airport

Thomas DefFiore

Richard Micklos

Federal Aviation Administration

Airworthiness Assurance Research and Development Branch
William J. Hughes Technical Center

Atlantic City Intemational Airport, NJ

July 1997

Final Report

This document is available to the U.S. public -
through the National Technical Information
Service, Springfield, Virginia 22161.

e

U.S. Department of Transportation
Federal Aviation Administration




NOTICE

This document is disseminated under the sponsorship of the U.S.
Department of Transportation in the interest of information exchange. The
United States Government assumes no liability for the contents or use
thereof. The United States Govemnment does not endorse products or
manufacturers. Trade or manufacturers names appear hergin solely
because they are considered essential to the objective of this report.




1. Report No.

DOT/FAA/AR-96/125
4. Title and Subtitie

VIDEQ LANDING PARAL
INTERNATIONAL AIRPO

7. Author(s)

*Terence Barnes, Thomas 8]
9. Purforming Organization Name and .
*Naval Air Warfare Centcr

Aircraft Division
Patuxant River, MD

12. Sponsoring Agency Hame and Adil

U.S. Department of Transpc-
Federal Aviation Administr.
Office of Aviation Research
Washington, DC 20591

15. Supplementary Notes
This video landing parametc

Naval Air Warfare Center,
AAR-432,

16, Abstract

The Federal Aviation Adm
surveys at high-capacity cor
aircraft and airports as they :

The initial parameter landin,
cameras were temporarily it
narrow-body, and 108 con

presented include sink rate.
distance from the runway to

for most landings. Since th.
and are presented without re¢

Subsequent surveys have b
these results will be reporte:

17. Key Words

Landing parameters, Sink ra
Roll, and Yaw angles and ra-

18. Security Classil, (of this report)

Unclassified
Form DOT F1700.7 (8-72)







EXECUTIVE SUM}.

1 INTRODUC'|
2 SYSTEM DL
3 DISCUSSIOnN
4 CONCLUDII
5 REFERENCT:
APPENDICES
A—Statistica.
B—Listing ot
(C—Landing I
D—Accuracy

Aircraft




i
i




The Federal Aviation

video landing paramet«
typical landing contac
aircraft design criteria :

The initial landing par

June 1994. Four vider
images of 614 transpo
analyzed, and the resu

speed; touchdown pitc

runway threshold. Wi

for most landings. Sir
data were processed ar:

Subsequent surveys -
International runway §]







1. INTRODUCTIO?

In an effort to better -
jet transport aircraft

Hughes Technical (-
activity commercial

wide variety of aircr:
gear and support st
valuable resource in «

The use of image d:
aircraft were introdu
landing environment
safer. The Navy de
tracking and analysi-
developed in 1947 [|
developed a similar

commercial airplane:
systems was that the
NASA’s camera wa:
runway center line.

In 1967, the Navy er
This provided cons::
Using these systems,
carrier landing surve:
intensive and limited
improved system
implemented a syster
The performance anc
thereafter, the Feder:
agreement to transitio

Preliminary results £«
FAA Airports Confe
Conference [14}, and -

The FAA landing p:
typical transport ope:
derived from usage
typical transport airp
is a trend towards higt

The first commercis
International Airport







FIGURE 1. VIDF
PAR.

The video cameras arc
aircraft. The cameras
the runway, and usu.:
- International Airport «
-the center of the tarx
aircraft. Figure 2 is «.

ge




Hmage, elimi
eedur:




; The system demors
confirmed the ability
‘was not possible wit!
landings under instru
showed the versatilir,

.+In addition to the vid:
‘describing each lanc
" geometric data to use

‘an-estimate of the tou

‘3. DISCUSSION.

A total of 621 landiny
of 506 jet transport .
and seven landings ol

The video landing su
'13L, a 150-foot-wid:
-historical landing rur
available. Once the s
to changes in operzt
frequently favored op
body jets landed on 1u

-During peak operatin;
. Atirport makes it nece
parallel ranways; thes
primarily for takeof’:
landing runway used
videoed during the s
survey, ranway 13L v
existed daily, thus 1
indicate, resulted in s
right turn onto final 3
the landing parameter

The analysis of image
reported value of app:
to the center line of

summaries were used

Landing parameters :
commuter aircraft lzr
were also processed




prov’

h spr

. Commu
is gurvey.




T .
g —
£

| 6 :

ﬁ ] B
a 3l -
@ : X
X 4. .
E 0 =:!
@D

=]
A

““FIGURE 3. AVERA(
| JET TRA

120 +—
100 T——
30 ettt e

(KNOTS)
3
|

APPROACH SPEED

-~ FIGURE 4. APPROA

An unexpected numbe-
Navy routinely observc
agticipated that an even
of this survey have ide:
ft/sec and 6 landings w-
ft/sec. The military spe
occurs once every two
landings.




5. HISTO

ed sink spe

no equivalen
usage of ‘I
ility that an @

ons are ide




ter, narrow-bod
-the observed sink
tary design specific

. 100 M

ey
o
L

-l
i

PneaAan'v (PER cgm-,

=B~MIL-A-8866
—a— 137 LITE WIDE

- FIGURE 6. PROBAI
SURVEY
~;2he fact that the comir
“have influenced (b
y are likely not r.
‘ranways normally used
-gnrthe landing paramele

-‘Statistical information {
e provided in apperc
fanding, including comr
m survey defin:
of parameters used in ‘h
as.appendix D. The an
configure the camera ar




in the lan¢




EAES Photogr:
ng Landin;

“INACA-TN-30:
- Immediately Pr

i NASA Rep. 12
~ Airplane Landi

NASA, Jewel &
Aircraft, 1958,

NASA TN D-5
Turbojet Trans;
- Landings (Jet).

NASA TN-D-&
- Turbojet Trans;
- May 1961, 10(

FAA Hight Sta
for Jet Transpo:

Naval Air Deve
- Photographic M
'Field or Carrier

Naval Air War?
60, Naval Airc
Landing Systen

 Naval Air Warf
- 60, Naval Aircr
Landing Systen

DOT/FAA/CT-
Landing Param:

Barnes, Terenc:
Impact Critetia,
Symposium, M:







BNDIX A--ST

‘Component
icular Compc
e at Touchdos
e at Touchdow
e at Touchdov

‘at Touchdown

e at Touchdow

eported Landi:




Touchdow!
‘Touchdoy

. Touchdow

flide Slope













¢ Slope An;
Touchdown
id




pponent i
i

ar Compon:

n Touchdow:




pIponent

-Compo

Touchdown

ouchdov_&j

ouchdov

old _
ance at




Touchdown

Sl e AT

p—




pEMponent







n'r-a_-u DOWN

Touchdow:

CIOO0WN




i6

JHESHd | 2A8/H8A | IIOId | ITADHIA JASILA | DHS/A

HLVY { FIONV | HIONY

TINSOLD fHOVOUdY
{ #oud | Howd | sdos .

‘ON
OCONT




‘ Yok m oL - ST
] &z | 91 | 15T

Jas/1d | Jasia | Ddsdd
gdis

5034 | ITIOad | IR0

ASIQ AL § IHDEM DAY

5 SLONA
1404 | aadds | asEdsuy




- e - -
i ~ o iy - L i E— - i . J P i i ..... i l i - i e Yo
o o9 &0 i V) 4 't v'e or
’ _ £ _ 8581 PrEOET — £e _ £C _ T —
- 91 1L9] OTET L L'E 9g LE
as/ad |

i

F

- sE1 | oEs/za | oL
IHDEM { DAV | .qHIS

b

- L¥0d




Ephy o R e SR AR

: P LS T S S TR
£l 9TIT IT0Z¥i [z L XS 141
[411441 — 60 — Ll 0 —
Zotiv! 1°1 Il FAr4
Das/Ad | Dasld | Oasiid

51

DAY qdLs




L
i
8

M—m_u_num_nuz._nummumum—n—. HRDAA [DHS/HAd | 9Ed0dd | FH9Daad

uUlio

(4374
1+E2

3

a1 |oasdd
MWEIND | Isiaal | iHomm | oAV

Das/Ld | ods/d
ad1s | Ldod




v
£

i

01

6

¥4

67

alL

g0_| o
aL aL

..ﬂom

ol

1'0

al

NMOJHONOL HHENOEA | 0a8s/2aq | ITE0Ad | 0aS/03d | ARHaa | FENoAd

p

59

aL

i
v

£0

dL YALNED | ISITJAL | IHOEM
aALvY N.—OZQ m.—.§ m..s_z< | TIONY 440 JOLdWVY R

£
0l-
1334

i Qg
Pig

_ 16¢2
1d

Y
L

00EZ01
41

IR

1']

JASAd | DFSAld | OdSALd
L¥0d Jaa4s
HENS0D | HOVOUddY

DAY

[}

9]

qals

i1

L0

#21
241
N3

2¢! 50
g€t z
SLON "ON

ddAdsaly | OaN1

JAMOd




F
4

_ £ ~ & 0T _ 69~ 01- 0°'1- L'F [ L FI51 FLIE0S S'p &F L1 431 S.“

NMOTHONOL SHADAd | Jd5/040 | 3940ad | O35/0dd | 99¥908d [ 3HEDdd | 1994 Ld sa1 Dasid | 03sid | Odsild NA SLONA
aL daL ar alL al alL YELNAD | LSIIAL | JHOHEM | DAY geLs Ldod aEads | Jad5dlv
FIONY | HLvd | 10NV | ALvd | FTONV | HIONY 240 ] O dJANVH — HANSOTO | HOVOUddY

MVL TIOY T HOLId HOld | Fd0TS - JAVANNYT NMOTHONGL dAMOd




w . (e [ LS E] E ERE B $oo v LA P LE LE GLE i
e b v | voe | wo | ot § oo b ov | s0o | 2 | o6 | L sc | os 6€ 6p1 ost sis |
NMOGHDNOL wmmcmo 2As/034 | 99¥0ad | das/oada | aN0=a | 9390ad | Laad dd s81 | OAS/d | OAS/L | OaSMd | NX SLON ‘ON
) at aL aL dL alL |umnNED | isiaar | iHomEm | oav | aals | ddod | aards | asEasav | - oand
g E.i TNV | aIvd § TNV | Joay | o380 |oLawvy

..@x :uE EE ; §¢3¢




A

Yk

ap¥Lh

Fon

S1i

S€1

JHOEM




9¢ € Lo ¢ § s b oo b ¢ goet §oooser i1
1o L _ 5¥ — e | oev | | oo ooserl | e

1334 Sq7 Jas/1d
YAINED | LSIGQL § JHOIEA | DAV

HRDAA | D35/00d | SHENET §DASOEA | 29403 q | aT408a




L u b Ui i Yy § by [y i ah H 3 i UL Blicic bo L it el [} ¥i
_ £ _ [ LP- T _ 8t _ a8 L8 _ a0 _ § h B6¥1 ccm....rmm T 21 8L (44 IET 4!
NMOQHONOL HHOEA | OHS/HET | 39d0Ea | Da5/049 | AE0ad | I3E03a 1334 Id €1 OHSALA 2d5/14 | oaEsid NA SLONA ‘ON

aL aL aL alL aL . aL HHINED [ LSIAAL | JHOBEM DAV aars L¥0d ddeEds | aFadsdlyY DANT




— & m al m LY [ Y V| (A (1N ] X'} Iowa vl oy i L] L ri 144 (44 (434
L~ 8 £1- _ £'T _ 60 L'L _ 9 _ [0 [3 _ BBG1 _ 70 L0 00 £E1 5.4 06%

NAOQHONOL | 38M9aa [Das/08q | 85¥0ad |OFS/Oaa | a9u0ad | 37d0ad | lads I S&1 | oasid | oasild | oasild | NA SLONM "ON
AV, aL a |. a aL ar | di |¥=EuNED | isigal | isHomEM | DAV | auls | l¥od | q@mds | gaEdsurv | HaAN1

 moNy | Eiwd | FIONY | aiva | aoNv | FONY | -a0  joldwva :

VA i, b oo | HAE | Hoazd g, favmnna}




v

[SR V3 LA Lo

m — M _ [l $T _ 0 _ L0 _ 95 - WM _ M

Fu

tadi

6P81

j idFsu

00009

ERY)

10 _ AN

EXY)

51

%)

NMAOGHONOL H999dd | 035/080 | ITHOAJ § SH5/05a | 37403da | 3940aa | 1583
L aL YALNHD
HIH&N ﬂdHQQ givd ] TIONRY Hivy FIONY | FIONY Ao

14
lsiaayr
OL vy

5H1
JHOHEM

o2 LNAR |
DAV

Jasild




I o

[y h [ et T T e w T w . m [ Y]
01 _ [ X0 20 _ 1'l- _ [T _ 011 — £
NMOGHONCL | AsiDAd | 09s/96d | F3U0ad | 0ds/ad | aauDad | d8u0ad
Y _ _ | a |uymwa | isiaal




O B BT vi f 1o | €0 g8 80 (I I AKA4 QPBLOE o€ re z 74 gl B¢
OHs/DEd [ A5¥0aa | 0gs/0aa | aHIDAd | 5380dd [ 1dad Id sa1 DHS/LA | DFS/LA | oawild N SLONM "ON
alL aL aL aL aL QL | ¥AINED | Isiaal | LHomEm | 9av | adls | Ld9od | azads | qagasaiv | oant

aivd { ZIONV | 8Lvy | FIONV { 219NV | -0 |oLdmvy - DANSOTD | HOVOHIIY

TIod | TIOW | HMM | HOIM AOTHING WAMOd




Lb 9o- b o } e- b we b oo b v} uis 0ES6 §G 56 66 £Ti £t
HTUOAQ | JAS/02A | ATU0EG | 0as/oad | 3240ad | 3940aa | 1oad L SE1 | OY1d | oEs/dd | oasidd | NA SLONN ON
al ar  |wames | isioar | iHomm | oav { adis | 1yod | aamds | qamaswv | oant

aL a | a
HIYM | HIONY | dLvd

TNV | -ad0
1 33018 JAVMNNY

HIONY

OL JNVY




TIOW { Tiod

1 Ul 1 Y [N [ i b i 0'g- b9 60 L HY UK} | & bt Ui Yt G| [N} WL
NAMOAHINL HHE5H] | DE8/0Ea | 999994 | 045/09a | 23408d | 3T0da RE| s47 JASMA | DFSALd | JdSALd N3 SLONH ‘ON
LY al L aL aL aL aL LSIA AL | LHOEM DAV peL:ARY Laod agdds | qaadsuy DANT
A FHIONV aLvy HIONY | HLVH HTONY




05

OL SHYORJ | 335/034 | 33403a | 235/08d | IHEOHd | 3F¥oad
YALNAD | ISIAQL | JHDEM

=l
LY




z f u

g

or | o

OEvT

LOPI0H

L

Usi

Ky

NACKTHIIOL

BHYOH] | 393 J

s91
LHOTEM




i L i

i i ty i vy 0 1

o1 _ o | s- | e | 90 | oo

58 3 DX
L e

9L _ $0

e 1 ner
[ Mo

1T _ 0L

NAMOTHDNOL HHIDAQ | 0as/0Ha | #xU0Eqg | oFs/oad

dg4¥0dqQ | 373030
aL

Jadd
WAINGD | 15IAaL | IHOHEM

Od8/1d § DASALA
DAY adis




v W ‘i _ S _ Lk _ PR _ 6L _ Lu _ v 65bT _
_ £ _ 6 _ of ¥4 ¥0 60 &€ L0 z- L6ET 1242

NMCAHINOL FEUDAT | DA5/084 | 999980 | Jds/D3a | 3FNDAT | 99¥DaAT 1d sa1

aL HEINED | LSIA AL | LHOIEM
mg CHINY | 2Lvi | TIONY | 2LvY WﬁZ«. 502( 40




_ g _ O T T O S A I T T B g ¥'i vi s b N
A | v ] o1 | &2 | o _ £9 _ £0 _ 9- _ 65L1 _ 99 690 £0 L9 _ LL 6
NMOGHONOL | BauDdd [Das/0ad | 3240ad | O3s/0ad | 3580ad | aguoad | 13ad 1 SE1 DAS/LA | oawid | oawid NA SIONY "ON

qal JuEiNa) | isiaal JiHomEmM | DAY | adls Ldod
430 Joidwva : _




-] rionv | ALy

MYX § TIOH,

Hoild

FINY | 310Ny | -0 |oLanvy

Ui ¥ se -3 TR+ s — i — T — ¥EY _ ov N [ A LI T 141
_ £ — [ 01~ - L0 _ L9 0 1- B8L1 £'0 90 00 59 L 3
NMOTHONOL HHEDAG | O38/00d | SEPAa | DEs/O8a | 3290ad | H9u0da | 1934 14 LY oasd | Oasid | OdsiId N3t SLONM ‘ON
LY L aL aL aL aL YHINAD | 1SITdL | IHOEM OAY qqLs L1¥0d QHIdS | dEE459IV | ODAN1
dJLva




ropbooer p e b vy oz e ] oos F ove ] e 1 e | oo
e 0 6 b o foed oo [ 50 oc | is | et | osizr

NAOAGHONOL | 984D | JAS/DAA | 534DEA | J8S/OEd | S4DEA | H340ad
v | a | a aL aL- a. |

sl







FTCH AN

h angle
e values

wheel. I
e 1S deterr

.QFF-CENT
> distance mea:

Bositive values «
er line.

“for this quar




i 3 determine
and closure

x weight repo
bol for this quai
YAW ANC

grgle is the ang
n wheel tou
_gotation of th
3 minimum ar

for this quar

Starboard
Nose whe
Average
Roll
Pitch







XD
MEAS!

difficulty i
S 1eCOr
d onboard i
is test. In ad«
these diffi

BAS system
ajmown dis
aading gear v




oémplet:

Was Tepe
vas neces
t. The







oot Tes

a plot of -
ments 2

(Inches)

—t
o

D-2. N
d-Foot Tes!

D-3 is a plot of
:DAS determine:
e provided a ve
fifsec. The 9¢
y for the system




[ N S Y

VERTICAL HEIGHT

RED-3. N
gdred-Foot Te:

; of the 800
a sink rate

lone of the

B}
3

VERTICAL HEIGHT

sand Foot Tes

er images to v
1 our system a
pry-at JFK.




ere the cam:

tions used !

O knots is
Mlt in the airc

-would have t«
the capabilir
-with this tec!

,.and an inc

precision ne:
irget, it is apy
t-the accur:
1000 ft fror

e effective ray
ical summ




